Introduction

Materials and Methods
Thyroid function of Hashimoto's disease has been generally thought to change gradually from euthyroidism to hypothyroidism. Thus, hypothyroidism due to Hashimoto's thyroiditis has been regarded as an irreversible disorder requiring life-long thyroid replacement therapy. Recently, however, cases of Hashimoto's thyroiditis with spontaneous remission (1) (2) (3) (4) (5) (6) (7) (8) , and normalization of thyroid function after restriction of iodine intake (9-ll) has been reported. Furthermore, transient hypothyroidism in post-partum women thought to have Hashimoto's disease (12, 13) has been reported. These reports suggest that impairment of the thyroid function due to Hashimoto's disease may not be unidirectional. We report here two cases of Hashimoto's thyroiditis, a woman who suffered twice from transient hypothyroidism (Case 1), and a woman with polycystic ovary syndrome (Case 2) who had transient hypothyroidism.
In order to clarify the underlying mechanism(s) of transient hypothyroidism in these cases, serial measurements of serum titers of anti-thyroid antibodies and serum iodine concentrations were performed.
Serum concentrations of triiodothyronine (T3) and thyroxine (T4) were measured by double antibody radio immunoassay (RIA) kits (Eiken kit T3 and T4, Eiken, Tokyo). Normal ranges of T3 and T4 were 90-210 ng/dl and 4.5-13.0/ig/dl, respectively. Serum free T3 (FT3) and free T4 (FT4) concentrations were measured by analogue method RIA kits (Amerlex FT3 and FT4, Amersham International, Tokyo) . Normal ranges of FT3 range: less than 10% ). Serum concentrations of follicular stimulating hormone (FSH): luteinizing hormone (LH), and testosterone were measured by radioimmunoassay kits (FSH: Spac-S FSH, Daiichi Isotope Lab, normal range, follicular phase 5.2-14.4 mlU/ml, ovulation phase 5.6-14.8 mlU/ml, luteal phase 2.0-8.4mlU/ml; LH: Spac-S LH, Daiichi Isotope Lab, normal range, follicular phase 1.8-7.6mIU/ml, ovulation phase 5.6-34.9 mlU/ ml, luteal phase 1.0-7.8mIU/ml; testosterone: total testosterone kit, DPC Japan, normal range for females 10-60ng/ml). Titers of anti-TSH receptor antibodies (TRAb) were measured by a commercially available RIA kit (Baxter Travenol, Tokyo, normal range: less than 10%). Thyroid stimulating antibody (TSAb) and thyroid stimulation blocking antibody (TSBAb) activities in sera from Case 1, which had been obtained on July 18, 1983 and kept frozen at -20°C were measured by a bioassay using cultured thyroid cells as described else where (14). Normal range of TSAb and TSBAb are less than 0.3 /iU/ml and 20% , respectively. Anti-TSH anti bodies in Case 2 was tested according to the previously reported immune precipitation method with 12.5% polyethylene glycol (15). Serum iodine concentration was measured by eerie arsenite reaction using a Technicon autoanalyzer (Technicon Corp. Tarrytown, N.Y.) according to the procedure recommended by the manufacturer. Serum iodine concentration of 6 normal controls was 82.3 ± ll.7ng/ml (mean ± SD).
Case Reports
Case1
A 23-yr-old woman visited a general hospital on April 16, 1983 with the chief complaint of swelling in her neck. She noticed excessive sweating and a slight weight gain, but did not have palpitation or finger tremor. She was a single woman and had no history of pregnancy. Her thyroid gland was found to be diffusely enlarged, and rubbery hard with a smooth surface. Each lobe was of a dove egg size. Her patellar jerk was weak, and the relaxation phase of her Achilles' jerk was slightly delayed. Thyroid function tests on April 16 were as follows: T3, 160ng/dl; T4, 3.7^g/dl; TSH, 81 /^U/ml; MCHA, 1 : 802; TGHA, l:102; basal metabolic rate (BMR), -9%. Twenty-four hour thyroidal 131I uptake rate done on June 18 was 78.9%. Without any medication, normal ization of serum T4 (7.9 /ig/dl) and TSH (7 jMg/ml) were observed 2 months later. Serum T3 level had been increased to 220ng/dl, and decreased to 134ng/dl 2wk later. She was referred to our outpatient clinic on June 23, 1983. On physical examination, her ht was 158cm, wt 58kg, blood pressure 110/66mmHg and pulse 90/min, which was regular. She had diffuse, rubbery hard, smooth surfaced thyromegaly. Superficial lymph nodes were not palpable. Chest, heart and abdomen were unremarkable.
Her patellar jerk was weak with a delayed relaxation phase of her Achilles' jerk. There was no edema in her legs. Routine laboratory tests were unremarkable. On thyroid function test, she had normal serum thyroid hormone levels (T3, 134ng/dl; T4, e.O^g/dl), with an elevated basal TSH level (14.9 [AJ/ ml), suggesting sub clinical hypothyroidism. MCHA and TGHA were 1 : 802 and 1 : 102, respectively. Twenty-four hour thyroidal 131I revealed an increased uptake (59.1%) on July 10. Thy roidal 131I scintigram was homogeneous. Serum TRAb level was 24.0%. Serum TSAb and TSBAb activities on July 18, 1983 were lower than 0.3^U/ml and 54%, respectively, which was positive for TSBAb. In order to confirm the diagnosis of Hashimoto's thyroiditis, fine needle biopsy of the thyroid gland was performed on July 16, 1983. Histological examination revealed marked fibrosis and remarkable lymphocyte and plasma cell infiltration, which are compatible with the findings of Hashimoto's disease.
The clinical course of the patient is summarized in Fig. 1 . Serum levels ofT3, T4, FT4 and TSH were almost within the normal range and the size of her thyroid gland gradually decreased. However, in April 1986, serum levels of T3, T4, and FT4 decreased to 69 ng/dl, 2.6 /^g/dl, and 0.28ng/dl, respectively. The serum level of TSH rose again to 65 /^U/ml, followed by spontaneous nor malization. The size of her thyroid gland did not change at the second episode of hypothyroidism. There was no clinical picture suggesting hypothyroidism. The titers of MCHA, TGHA, and TRAb did not change during the observation period. Since we were informed that she had taken in an excessive amount of seaweed just before the second episode of hypothyroidism, serum iodine concen trations was measured. Serum iodine concentration in April, 1986, when she had the second episode of hypo thyroidism, was 126 ng/ml. Serum iodine concentration in May 1984, when her thyroid function tests had been normalized was 190ng/ml. On June 10, 1986, when the thyroid function tests normalized again, perchlorate dis charge test was done. The release rate of 123I was -ll.3%, a negative result.
Case2
A 24-yr-old female was admitted to our hospital in June 1986 for evaluation of hypertrichosis and oligo menorrhea (three menstruation periods per yr), which persisted until 18yr of age. Hormonal examination revealed elevation of both basal (31.8 mlU/ml) and peak values (179mIU/ml) of plasma LH after LH-RH load with normal basal (12.5mlU/ml) and peak (19.5 mlU/ ml) values of plasma FSH. Serum testosterone concen tration was elevated at 70.8 ng/ml. Polycystic change of her bilateral ovaries had been demonstrated by computed tomography. From the above findings a diagnosis of polycystic ovary syndrome was made and was accordingly Fig. 2 . Although physical findings of hypo thyroidism such as dry skin and slow relaxation time of patellar jerk were absent, levothyroxine soidum (25 \i%l day) was prescribed from July 5, 1988 . During the treat ment, she complained of palpitation, oversweating and finger tremor. The dose of levothyroxine sodium was decreased to 12.5 ^g/day. Despite the decreased dosage level of supplemental T4, the thyrotoxic complaints persisted so the T4 supplement was discontinued on August 16, 1988. After replacement treatment of levo thyroxine sodium, serum levels of FT3 and FT4 were elevated to the level of normal range, which was associ ated with a simultaneous decline of serum TSH, being O^U/ml on Feb. 9, 1989. The titer of MCHA which had been elevated to 1 : 3202, decreased. Although the serum TRAb value showed a negative value, -32.1% on Nov. 8, the test for anti-TSH antibodies was negative with the antibodies. The size of her thyroid gland became smaller and was almost not palpable in January 1989.
Her fatigability persisted even after normalization of thyroid function. sweating with an elevated TSH concentration in Case 1 is difficult to explain, however the low serum T4 level supports the diagnosis of primary hypothyroidism. It is well known that the clinical course of subacute thyroiditis and silent thyroiditis have a hypothyroid period following the hyperthyroid state. Neither of the two present cases had an increased serum CRP or an accelerated erythro cyte sedimentation rate. In addition, neither of the two cases experienced thyrotoxic symptoms prior to episodes of hypothyroidism. Therefore, it is unlikely that they had subacute thyroiditis or silent thyroiditis. Rallison et al reported that resolution of thyroiditis occurred in 29 of 62 patients with juvenile chronic thy roiditis, suggesting that the complete recovery from thy roiditis could occur spontaneously in children (5).
Yamamoto and Sakamoto reported a 24-yr-old woman who spontaneously recovered from hypothyroidism due to chronic thyroiditis, which was not associated with pregnancy (1) . Since then, cases of spontaneous re mission of hypothyroidism due to chronic thyroiditis, which are not associated with pregnancy (12, 13), have been reported (2) (3) (4) 16) . According to these reports (1) (2) (3) (4) , the size of the enlarged thyroid gland decreased in almost all cases when the spontaneous remission of hypothyroidism occurred. The changes in the titers of serum anti-microsomal and anti-thyroglobulin antibodies before and after normalization of thyroid function vary from case to case. This was true in the present two cases.
The size of the thyroid gland in both cases decreased when the remission of thyroid function occurred. Titers of serum anti-microsomal antibodies fluctuated in both cases. In Case 1, the second episode of elevated TSH concentration was associated with an increased titer of the antibody, however, the highest titers of the antibody were not associated with the increased TSH level (Fig. 1) . Increased titers of TRAb with blocking activity (TSBAb) , which is reported to be present in 4% of goitrous hypo thyroidism (17) was found in serum from Case 1. Although serum TSBAb activity was not measured, TRAb values did not change during the second episode of hypothy roidism. Thus, the possibility of TSBAb-induced hypo thyroidism in Case 1 is unlikely. In Case 2, the highest titers of the anti-microsomal antibodies were associated with the increase in TSH concentration (Fig. 2) , suggest ing that the fluctuations in immune function were responsible for her hypothyroidism. Braverman et al (1970) reported that hypothyroidism is induced by an increased iodine intake in euthyroid patients with Hashimoto's disease (9). Later, it was reported that approximately half of the patients with primary hypothyroidism restored thyroid function by dietary iodine restriction alone (10, ll). In Case 1, the second episode of hypothyroidism occurred when excess iodine was ingested, however, the time when her serum iodine concentration was highest did not exactly coincide with the second episode of hypothyroidism. Perchlorate Internal Medicine Vol. 31, No. 1 (January  1992) 67 discharge test in Case 1 was negative. In addition, the histopathologic finding of marked fibrosis of the thyroid gland is contrary to the clinical features of iodine-induced reversible hypothyroidism (ll). Although we were unable to measure the serum iodine concentration in Case 2, she denied an excessive intake of seaweed and iodine containing foods. Therefore the possibility of iodine-induced hypothyroidism in Case 2 is unlikely. Since sporadic hypothyroidism due to Hashimoto's thyroiditis can be reversible, it is important to be cautious in the life-long supplementation of thyroid hormone in such patients.
